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Available online 9 September 2015AbstractCardiogenic shock is defined by tissue hypoperfusion due to heart failure. The manifestations of acute right ventricular (RV) failure include a
distended jugular vein and hypotension, but not rales. The causes of isolated acute RV failure include RV infarction, pulmonary embolism,
cardiac tamponade, congenital disease, and valvular heart disease. Rupture of a sinus of Valsalva aneurysm (SVA) is rarely seen in emergency
departments (EDs). We report a 46 year-old male who suffered from SVA rupture triggering acute RV failure and cardiogenic shock.
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Keywords: Cardiogenic shock; Acute right ventricular failure; Rupture of a sinus of Valsalva aneurysm1. Introduction
Cardiogenic shock is defined by tissue hypoperfusion due
to heart failure. Acute right ventricular (RV) failure triggers
cardiogenic shock by decreasing both preload and septal shift.
Patients with acute RV failure may present with distended
jugular veins and hypotension, but not rales. The causes of
isolated acute RV failure include RV infarction, pulmonary
embolism, cardiac tamponade, congenital disease, and
valvular heart disease. Rupture of a sinus of Valsalva aneu-
rysm (SVA) is rarely seen in emergency department. We report
a case of SVA rupture triggering acute RV failure and
cardiogenic shock. After emergency surgical repair, our pa-
tient was discharged without sequelae.* Corresponding author. Department of Emergency Medicine, Chang Gung
Memorial Hospital, Keelung, Number 222, Maijin Road, Anle District,
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A 46-year-old male presented with acute abdominal pain 3
hours in duration. He had a medical history of hypertension and
hyperlipidemia, which were being controlled by medication. He
complained ofmoderate pain in the epigastric area and described
it as dull in character. He denied any radiation pain. We found no
chest/abdominal trauma or any aggravating factor. His symp-
toms included cold sweating, chest tightness, shortness of breath,
nausea, and vomiting. No bloody vomitus or tarry stool was
mentioned. At the emergency department, the patient appeared
acutely ill and pale in color. Initial vital signs included a body
temperature of 34C, a pulse rate of 65 beats/min, and a blood
pressure of 81/39 mmHg. Physical examination was unremark-
able, except for a distended external jugular vein in the sitting
position, a loud continuous diastolic heartmurmur over the lower
sternal border, and cold and clammy skin. Breathing soundswere
clear and symmetrical in both lungs. The abdomenwas soft, with
mild tenderness over the peri-umbilical area but no peritoneal
signs. Bedside ultrasonography was negative for ascites andby Elsevier Taiwan LLC. All rights reserved.
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rhythm without an ST-T change. The plain film showed a poorly
expanded lung and cardiomegaly (Figure 1). Our initial suspi-
cion was acute RV failure. To rule out pulmonary embolism,
mechanical obstruction of the RVoutflow, and any other anom-
aly, we ordered a computed tomographic (CT) scan. This
revealed contrast pooling over the RV and superior and inferior
vena cava. Retrograde flow into the RV via an aortic root was
evident (Figures 2 and 3). We found no pulmonary embolism,
mechanical lesion, or anomaly. Further two-dimensional trans-
thoracic echocardiography revealed an SVA with a left-to-rightFigure 1. Chest x-ray revealing cardiomegaly.
Figure 2. Contrast regurgitation to the superior and inferior vena cava, evi-
dence of poor heart pump function.
Figure 3. Shunt from the aortic root to the right ventricle (arrow), which is
possible evidence of sinus of Valsalva aneurysm rupture.shunt from the right coronary sinus into the RV. Rupture of an
SVA was suspected. An emergency operation using a patch
repair was performed immediately. Our patient made an un-
eventful recovery and was discharged 9 days after the surgery.
3. Discussion
Our case presentation emphasizes that differential diagnosis
of shock is critical for appropriate management. First, the
finding of cold and clammy skin rendered a diagnosis of
distributive shock unlikely. Also, neither neurogenic nor
anaphylactic shock was considered, based on the present
illness and medical history. Second, septic shock was ruled out
because of the rapidly progressive course, lack of fever, and
focus of infection. Third, rather than hypovolemic shock, we
classified our case as cardiogenic shock because of the pres-
ence of a distended jugular vein without obvious volume loss.
Furthermore, clear breathing sounds upon chest auscultation
indicated an isolated RV failure. Although a retrograde flow
was suspected following CT scan examination, we ordered
two-dimensional transthoracic echocardiography because we
considered this tool appropriate to aid diagnosis. Additionally,
the loud diastolic heart murmur over the lower sternal border
suggested valvular heart disease or an intracardiac shunt. Our
report confirms previous suggestions that transthoracic
echocardiography1e3 is a useful and reliable tool when
employed to confirm SVA rupture. Other useful imaging
modalities include transesophageal echocardiography,2e4 CT
angiography,5 and magnetic resonance imaging.
SVA is a dilatation caused by separation of the aortic media
and annulus fibrosus.6 Acute rupture of the SVA is fatal. Most
79Y.-M. Weng et al. / Journal of Acute Medicine 5 (2015) 77e79ruptured SVAs occur in patients <40 years of age1,2,4,6 and
predominate in males.4,6 The right coronary sinus2,6 is affected
most frequently, followed by the noncoronary sinus.7 Ruptures
of an SVA into the right ventricle are most common.2,6 When
an SVA ruptures, the patient may complain of chest pain,7
dyspnea,1,6 palpitations,1 tinnitus,1 orthopnea,6 upper abdom-
inal discomfort, and edema of the lower extremities.6,8
Abdominal pain as the initial presentation of SVA rupture is
rare; only one similar case has been reported previously.9 The
cause of abdominal pain may be nonocclusive ischemia of the
small bowel attributed to hypoperfusion caused, in turn, by
acute heart-pump dysfunction.10 Other findings on physical
examination include tachycardia, wide variations in pulse
pressure, bounding carotid and peripheral pulses, pulmonary
crackles,4 a prominent continuous precordial murmur8 with a
thrill,4,8 hepatomegaly,6 upper abdominal tenderness, severe
kidney insufficiency,6 and congestive hepatic insufficiency.6,8
The standard management for a ruptured SVA is early surgi-
cal intervention.1,2,6 Nonsurgical transcatheter-mediated
closure of the rupture is another option.11
This report reminds clinicians that rupture of an SVA is a
rare etiology of acute RV failure. An understanding of the
pathophysiology of the disease entity helps emergency
department physicians recognize specific manifestations of the
condition. Prompt specialist attention with early intervention
saves lives.
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